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Vitamin D triggers atopic dermatitis
In keratinocytes, ablation of retinoid X receptors (RXRs), 
which dimerize with nuclear receptors, causes a syndrome 
similar to human atopic dermatitis (AD). The cytokine thymic 
stromal lymphopoietin (TSLP) is induced in murine keratino-
cytes lacking RXRs. Recently, Li and colleagues showed that 
topical application of physiologically active vitamin D3 or a low-
calcemic analogue (MC903) activated TSLP expression spe-
cifically in keratinocytes. Moreover, skin application of MC903 
resulted in an AD-like syndrome complete with epidermal 
hyperplasia, dermal-cell infiltration, CD3+ T lymphocytes, der-
mal dendritic cells, and increased Th2-type cytokines. The vita-
min D3 receptor (VDR) and RXR were required for both TSLP 
induction and the AD-like syndrome, suggesting that VDR/RXR 
heterodimers are critical for this TSLP induction. Overall, these 
findings refute the potential use of vitamin D as a treatment for 
AD. (Proc Natl Acad Sci USA 103:11736–41, 2006)
Maintaining stemness
Replicative senescence, which involves gene expression and 
epigenetic changes to arrest cell proliferation, is considered a 
tumor suppressor. Increased expression of p16INK4a, the inhibi-
tor of cyclin-dependent kinase 4A, correlates with the progres-
sive clonal evolution of keratinocytes. Maurelli and colleagues 
recently inactivated this factor in keratinocytes via antisense 
retroviral transduction to determine whether expression of this 
protein was a cause or an effect of epidermal clonal evolution. 
Inactivation of p16INK4a resulted in a bypass of senescence, inhi-
bition of the retinoblastoma tumor suppressor pathway, and an 
increase in telomerase activity. Interestingly, transient amplify-
ing (TA) cells, which are farther along the differentiation path-
way than stem cells, were resistant to p16INK4a inactivation. The 
authors speculated that although inactivation of p16INK4a is suf-
ficient to induce a bypass of senescence in early progenitors, 
senescence initiation and irreversible epigenetic changes have 
already occurred in TA cells. Because the bypass of replicative 
senescence and immortalization are essential for cell transfor-
mation, these results are especially noteworthy for aging and 
cancer research. (FASEB J 20:1516–8, 2006)
Klf5 alters differentiation program
Kruppel-like factor5 (Klf5), which localizes to proliferating 
skin cells, is a positive regulator of proliferation. Interestingly, 
Klf5 expression is downregulated in breast, prostate, and 
colon cancers, and overexpression of this transcription fac-
tor in these tumor cells leads to growth arrest. To explore this 
dichotomy, Sur and colleagues generated transgenic mice that 
overexpressed Klf5 specifically in the epidermis. Both epider-
mal and craniofacial defects were observed. The epidermis was 
hypoproliferative and differentiated abnormally. These results 
combined with a loss of cells expressing stem/progenitor-cell 
markers suggest a loss of regenerative potential of the stem 
cells. The abnormal differentiation was associated with changes 
in the expression of p63, a transcription factor required for ecto-
derm commitment to stratification and for maintenance of pro-
liferative potential. Thus, overexpression of Klf5 may eliminate 
epidermal stem cells or immature tumor cells through altera-
tions of cell-fate determination and abnormal differentiation 
while promoting the proliferation of more differentiated cells. 
(J Cell Science 119:3593–601, 2006)
Molecular landmarks for spatial 
organization
Fibroblasts exhibit significant functional diversity and play a 
role in development, wound healing, and disease. Although 
these cells are morphologically similar, they exhibit vast differ-
ences in gene expression profiles based on site of origin. Rinn 
and colleagues recently used microarray analysis of fibroblasts 
from 43 anatomical sites to examine the relationship between 
gene expression patterns and developmental spatial pat-
terns.  Three major anatomical divisions were identified from 
these microarray data: anterior–posterior, proximal–distal, and 
dermal–non-dermal. Specifically, 337 genes were identified 
by position-specific variation, and expression pattern analysis 
unambiguously grouped all of the cell populations accord-
ing to the site of origin. Thus, these results support a model 
for development based on position on a coordinate system. 
(PLoS Genet 2: e119 2006)
Endothelial progenitors from myeloid 
lineage
Previous work has demonstrated that single hematopoietic stem 
cells (HSCs) give rise to both blood and vascular endothelial 
cells, but the precise origin of endothelial progenitors remains 
unknown. In a recent report, Bailey and colleagues used mouse 
transplantation studies to show that the bone marrow-derived 
endothelial-cell progenitors reside outside the stem-cell popu-
lation. Vascular endothelial cells arose from common myeloid 
progenitors (CMPs) and the more mature granulocyte/macro-
phage progenitors (GMPs). Six months after the transplanta-
tion, no donor-derived endothelium was detected in recipients 
of CMPs or GMPs; this is consistent with the short lifespan 
and decreased self-renewal properties characteristic of these 
cell populations. Using a clever Cre recombinase model, the 
authors found that hepatocyte–HSC fusion was not essential 
for endothelial-cell generation. In addition, irradiation-induced 
vascular injury, which kills vascular endothelial cells as well as 
stem and progenitor cells, was not required for endothelial-cell 
generation. Thus, myeloid progenitor cells can give rise to endo-
thelial cells. (Proc Natl Acad Sci USA 103:13156–61, 2006)
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